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* DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

EPLY To424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154

ATTENTION OF:

NEDED

JAN 3 17

Honorable Ella T. Grasso JN317
* Governor of the State of Connecticut

L State Capitol
Hartford, Connecticut 06115

i.

r Dear Governor Grasso:

I am forwarding to you a copy of the Lower Bolton Lake Dam Phase I
* * Inspection Report, which was prepared under the National Program for

Inspection of Non-Federal Dams. This report is presented for your use
L and is based upon a visual inspection, a review of the past performance

and a brief hydrological study of the dam. A brief assessment is in-
r cluded at the beginning of the report. I have approved the report and
a support the findings and recommendations described in Section 7 and ask

that you keep me informed of the actions taken to implement them. This
a follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.

,'- FIn addition, a copy of the report has also been furnished the owner,
1. the State of Connecticut, Department of Environmental Protection,

Hartford, Connecticut 06115, ATTN: Mr. Stanley J. Pac, Commissioner.

L Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date

L of this letter.

I wish to take this opportunity to thank you and the Department of
r Environmental Protection for your cooperation in carrying out this

pr g a .Sincerely 
yours,-

Incl 1ADE
As stated C lonel, Corps of Engineers

D ision Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00509
Name of Dam: Lower Bolton Lake Dam
Town: Bolton
County and State: Tolland, Connecticut
Stream: Bolton Pond Brook

Date of Inspection: 25 September 1978

C BRIEF ASSESSMENT

Lower Bolton Lake Dam is an earth embankment 880 ft. long with a
maximum height of 18.5 ft., and a concrete spillway 200 ft. long at

~m. the left abutment. The outlet is a 15 in. dia. cast iron pipe at
stream level with a valve on the upstream end. Maximum storage

~ capacity is about 2,325 acre-ft. Upper Bolton Lake Dam about 2/3 mi.
* upstream is generally similar. Both lakes, which have a normal

difference in elevation of 7 ft., are used for recreational purposes.
The total drainage area is about 3.9 sq. mi., of which about
3.1 sq. mi. drains into Upper Bolton Lake. The dam discharges into

- Bolton Pond Brook, a tributary of the Hop River.

Lower Bolton Lake Dam falls into the intermediate size classificationI on the basis of storage capacity. Because failure might damage a
small number of homes and local roads, the dam has been classified
in the significant hazard potential category.

The nineteenth century dam was breached in two places during a hurri-

cane in 1938. Reconstructed in 1940-41 by the W.P.A., the dam failed1. again in 1941. During the next three years, a series of repair and
reconstruction operations were undertaken by various contractors. No
plans were recovered for any of this work.

The dam is in fair condition, based on visual inspection. The spill-
way is adequate to pass the test flood without overtopping the dam.
Cracks in the spillway concrete slabs were noted. The downstream
slope and discharge channel are considerably overgrown. The 15 in.
dia. outlet pipe is too small to have any significant effect during

* a flood event.
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The owner should retain the services of a competent registered
professional engineer and implement the results of his evaluation of:
1) the need to close off possible saddles at both abutments, and
2) the feasibility of providing a larger capacity outlet for lowering
the reservoir.

4 %The owner should implement the following maintenance measures:
remove brush and trees from damn embankment; reinstate riprap on
upstream slope; monitor wet areas at toe of downstream slope;
monitor cracks in spillway structure; develop a formal flood warning
system and emergency operational procedure.

Peter Frederick Espen
Project Man ger Vice President
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This Phase I Inspection Report on Lower Bolton'Lake Dam has been
reviewed by the undersigned Review Board members. In our opinion, the
reported findings, conclusions, and recommendations are consistent
with the Recommended Guidelines for Safety Inspection of Dams, and
with good engineering judgment and practice, and is hereby submitted
for approval.

RICHARD F. DOHERTY, KER I _J
SWater Control Branch

Engineering Division

CARNEY M. TERZIAH, MF: SER
Design Branch

- Division

JOSEPH A. MCELROY, CHAIRMAN

Chief, VED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOIMiNDED-

I B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines f or Safety Inspection of Dams, f or Phase I Investigations.5 Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 20314. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general

condition of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topographic

mapping, subsurface investigations, testing, and detailed computational
evaluations are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for such studies.

C In reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.

'7 In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the damn, removes the normal load on the structure and may obscure cer-
tain conditions which might otherwise be detectable if inspected under

the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the conditionLi of the dam at some point in tlbe future. Only through continued care

iN and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test Flood is based on the estimated "Probable MaximumC Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the test floodL should not be interpreted as necessarily posing a highly inadequate

-~ condition. The test flood provides a measure of relative spillway ca-
I' pacity and serves as an aid in determining the need for more detailed

hydrologic and hydraulic studies, considering the size of the dam, its

general condition and the downstream damage potential.

(v
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PHASE I INSPECTION REPORT

LOWER BOLTON LAKE DAM CT 00509

5 SECTION 1 - PROJECT INFORMATION

-1 1.1 General

ea. Authority

[ Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a
national program of dam inspection throughout the UnitedL States. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Louis
Berger & Associates, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed was issued to Louis Berger & Associates, Inc. under
a letter of 24 August 1978 from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW33-78-C-0371 has been
assigned by the Corps of Engineers for this work.

b. Purpose

1. Perform technical inspection and evaluation of non-
Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by non-Federal interests.

2. Encourage and assist the States to initiate quickly
effective dam safety programs for non-Federal dams.

3. Update, verify and complete the National Inventory of
Dams.

1.2 Description of Project

a. Location

Lower Bolton Lake Dam is located on Bolton Pond Brook in the
p Town of Bolton, Tolland County, Connecticut. Bolton Pond

Brook is a tributary of the Hop River and the project is 2.5
miles upstream from the confluence with that river. The Hop
River joins the Shetucket River, a tributary of the Thames



River. The Dam is 1, 000 ft. upstream of the Boston Turnpike,
Alternate US Route 44. Upper Bolton Lake Dam is about 2/3
mile upstream and at normal storage the upper lake is 7 ft.
above the lower lake.

b. Description of Damn and Appurtenances

The darn consists of an earth embditkrnent 880 ft. long and a
concrete spillway 200 ft. long. It has a maximum height of
18.5 ft. and riprap protection on the upstream slope. The
spillway is a concrete overflow sill with a short apron placed
in an unlined earthen channel at the left end of the dam. The
outlet is a 15 in. dia. cast iron pipe carried through the dam
at stream level, with an upstream valve control. The upper
dam is of similar construction but the spillway is about
150 ft. long. Appendix D, Plates 3 and 4, show sketches of
both dams. .

c. Size Classification

While the maximum height of the dam is only 18.5 ft., the
storage capacity of the lake at maximum pool elevation is
2,325 acre ft. Therefore, the dam is in the intermediate
size category as defined by the Recommended Guidelines for
Safety Inspection of Dams.

d. Hazard Classification

The southern and eastern shorelines of the lake are occupied
by private residences. In addition, there are homes abutting
the downstream toe of the dam as well as several residences
along the downstream flood plain. About a thousand feet
downstream, the channel is bridged by the Boston Turnpike
(Alternate Route' 44). A breach in the vicinity of the right
abutment could cause damage to the three homes near the
downstream toe, with possible loss of life. Three residences
and a service station in the vicinity of the Alternate Route
44 bridge could be inundated by a few feet, but loss of
life would be less probable. e homes along the Hop River
farther downstream could also a ffecbid by a flood event.
The dam therefore represents sigifia t hazard potential
and is classified acc ordinglyy

e. Ownership

The dam is owned by the State of Connecticut, Department of
Environmental Protection, Water and Related Resources Section.
It was originally built by Bolton Reservoir and Water Power
Company of Andover, CT about 1856. Ownership was subsequent-
ly transferred to the Connecticut Light and Power Company.

In 1939 Bolton Lake and the remains of the upper and lower
dams (both breached during a hurricane in September 1938)
were donated to the State of Connecticut by the Connecticut
Light and Power Company, and taken over by the State Board of
Fisheries and Game.

-2-



f. Operator

Mr. John Spencer, Regional Manager
) Department of Environmental Protection, Region 3

209 Hebron Road
Marlborough, CT 06447

telephone: (203) 295-9523

rg. Purpose of Dam

The dam impounds a lake used for recreational purposes.

h. Design and Construction History

The original dam was built by Bolton Reservoir and Water Power
Company of Andover, CT, about 1856. No information was
recovered regarding the original design and construction.

During a hurricane in September 1938 the dam was overtopped
and breached in two places. Upper Bolton Lake Damn, about
3,500 ft. upstream of this dam, was also breached. In 1940

f the Connecticut State Assembly appropriated funds to cover
L part of the cost of rebuilding the two dams. The State Public

Works Department then prepared designs which were approved by
the War Department (see Appendix B).

Both the Upper and Lower dams were rebuilt in 1940-41 as a
Federal W.P.A. project using relief labor. As a Federal

- project, State agencies lacked authority to control the work.
From the record of observations by State officials and the War
Department, it appears that the approved design was not
followed completely, that the quality of workmanship was poor,
and that the work was never fully completed owing to lack of
funds.

( The Lower Dam failed again on June 9, 1941, washing out a
section of the Boston Turnpike (then US Route 44, now
Alternate 44) 1,000 ft. downstream and damaging the highway
bridge over Bolton Pond Brook. The new break was in the same

general location as the easterly of the two 1938 breaks. A
week later a contract was let to Alexander Jarvis Company of
Manchester, CT, to make repairs under the direction of thei State Public Works Department. No detailed information was
recovered regarding the precise extent of this work, but the
break was repaired with a steel sheet core and backfill on
both sides from the bottom of the pond. The steel sheeting
was driven to refusal and cut off to a level line substanti-
ally 7 ft. below the spillway elevation. The earth fill was

-3-



dumped from trucks and spread by bulldozer, but was not
otherwise compacted. Steel sheeting was also driven through
the embankment in the vicinity of the westerly 1938 break and
cut off 2 to 3 ft. below the top of the embankment.

During the winter of 1941-42 seepage under the spillway -

reached an estimated 3,500 gallons per minute and in April
1942 the State Public Works Department awarded a contract to
the A. I. Savin Construction Company to drive steel sheet
piling along the upstream side of the spillway. No detailed
information has been recovered but the tops of the sheet
piles can be seen along the entire length of the spillway.

In April 1942 a large saturated area was observed about 35 ft.
long on the downstream face of the dam in the vicinity of the
15 in. dia. outlet pipe. A study was made by The Haller
Engineering Associates of Cambridge, MA, and in September

- 1942 they recommended the installation of timber sheeting
near the toe of the dam for about 60 ft. and a grouting
process to consolidate the affected fill. From available
records it appears that this recommendation was not followed.
In the spring of 1943 a contract was let to the E. B. McGurk '

_____Construction Company for repairs, details unknown, but it was
found that the cost had been seriously underestimated and
the contract was abrogated before work began.

In April 1943 the civil engineering firm of Chandler & Palmer
of Norwich, CT, recommended that: (1) in the original
easterly break area the cutoff wall be extended upwards in
concrete to 2 ft. above spillway level, (2) the embankment be
raised about 3 ft. to essentially the original 1938 design
elevation, and (3) that stone paving be extended on the up-
stream face to the top of the embankment. This work was com-
menced in July 1943 by the Charter Oak Construction Company
and completed in the spring of 1944.

Records show that in the summer of 1964 some repair work was
carried out. This included repairing portions of the concrete
spillway where settlement cracks had developed, raising and

-- relaying ten concrete slabs which had been displaced on the
upstream slope, and dragging up and replacing stone riprap
which had sloughed into the water.

i. Normal Operational Procedure

There are no formal operational procedures. The lake level is
usually lowered up to three feet each fall by opening the 15
in. dia. outlet valve, to allow lakeside residents to maintain
their boat docks.

-4-



1.3 Pertinent Data

m a. Drainage Areas

The total drainage area of Lower Bolton Lake Dam is approxi-
mately 3.9 square miles. About 19% ( 0.8 square miles)
drains directly to Lower Bolton Lake Dam while the remaining
81% ( 3.1 square miles) drains the area of Upper Bolton Lake
Dam. With the exception of a small residential community on
the easterly portion of Lower Bolton Lake, the entire drain-

.. area is largely undeveloped, consisting of relatively steep
wooded slopes along the western perimeter and flatter swampy
and wooded areas in the northern and eastern portion of the
basin respectively. Upper Bolton take and a contiguous swamp
to the north function as a detention basin for the majority

of storm runoff within the Lower Bolton Lake drainage area.

b. Discharge at Damsite

1. Discharge from Lower Bolton Lake is provided by a single,
15 inch diameter C.I. drain. Invert elevation of this
drain is 658 at the inlet and 657 at the point of dis-[ charge below the downstream toe of the dam (MSL).

2. There have been three major floods observed at this dam-
g site within the last 40 years. There are no records of

discharge for the floods of 1938 and 1941, both of which
caused failure of the dam. The storm of 1944, reputedly
larger than either the 1938 or 1941 storm, occurred after
the spillway capacity had been enlarged substantially.
The 1944 storm produced approximately five inches of
precipitation in six hours as recorded by the Rockville

) V Water & Aqueduct Company at nearby Shenipsit Lake.
.. . Residents in the vicinity of Bolton Lake claim that 8.5

to 10.5 inches of rain fell in the lake region during the
June 1944 storm.

Discharge at the Lower Bolton Lake Dam was calculated by
the U.S.G.S., Hartford, Connecticut, based on the
precipitation data recorded at Shenipsit Lake. Their
findings indicate the flood discharge peaked a't 225 cfs
approximately 16 hours after the center of the storm had
passed. (See flood hydrograph, Appendix B.)

3. The spillway at Bolton Lake is an ungated structure. The
total spillway capacity at maximum pool elevation 672.5
MSL (top of dam) is 8,400 cfs.

-5-
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c. Elevation (ft. above MSL)

1. Top of dam - 672.5
2. Maximum pool-design surcharge* - 669.8
3. Full flood control pool - 669.8
4. Recreation pool -667

5.. Spillway crest -667

6. Upstream portal invert diversion tunnel -N/A

7. Stream bed at centerline of dam -655
8. Maximum tailwater* - 665.6

d. Reservoir

1. Length of maximum pool - 4,800± ft.
2. Length of recreational pool -4,700+ ft.
3. Length of flood control pooil 4,750t ft.

e. Storage (acre-feet)

1. Recreation pooi - 1,250 ac. ft.
2. Flood control pooi - 525 ac. ft.
3. Design surcharge - 525 ac. ft.
4. Top of dam - 2,325 ac. ft.

_j

f. Reservoir Surfaces (acres)

1. Top of dam - 210 acres
2. Maximum pool - 210 acres
3. Flood control pool - 198 acres
4. Recreation pool -176 acres

- ~5. Spillway crest -176 acres L

g. Dam -

1. Type - earthen
2. Length - 1,080 ft.
3. Height - 18.5 ft.
4. Top width - 20 ft.
5. Side slopes - 1 on 2 downstream, 1 on 3 upstream
6. Zoning - new dam constructed over core consisting of

former dam
7. Impervious core - unknown
8. Cutoff -interlocking steel sheeting driven to

refusal along centerline of dam in locationr
of two 1938/41 breaches

A9. Grout curtain - unknown

*See Sheet 1, State of Connecticut, Department of Public Works,
"Spillway Lower Dam Bolton Lake", Appendix B.

-6-



h. Spillway

1. Type -concrete ogee
ii2. Length of weir -200 ft.

3. Crest elevation -667

4. Gates - none
5. u/s channel - none; inflow enters directly from

spillway of Upper Bolton Lake Dam
6. D/S channel -,. confined on both sides by wooded

slopes to its confluence with the Hop River approxi-
b mately 10,000 ft. downstream. Average slope of the

downstream channel is 3%. Average slope of the con-
fining walls of the channel ranges from 5% in the
area between the dam and the Boston Turnpike and 10%
to 20% below that road intersection.

i. Regulating Outlets

The only regulated outlet from the lake is the 15-inch
diameter C.I. drain previously described. This drain is

L regulated by a 15-inch gate valve located on the lake
- side of the upstream toe of the dam. (See sheet 1,

I Appendix B.)

-~-7-



SECTION 2 -ENGINEERING DATA

2.1 Design

No data was recovered regarding the design of the original dam
constructed about 1856. A plan and profile of the eastern partp of the dam dated October 1939, showing the two breaks which oc-
curred during a September 1938 hurricane, indicates an assumed
embankment elevation of about 100 and a stoplog spillway with a[ length of about 15 ft. (See Appendix B.)

Sheet No. 1 of the State Department of Public Works drawings for
reconstruction of the dam dated December 29, 1939 (see
Appendix B) shows the embankment being raised to elevation 103.0
with a top width of 10 ft. and a concrete spillway with a 200 ft.
crest and an elevation of 97.0. If the spillway was in fact
constructed at the design elevation, 97 on the drawings corre-
sponds approximately to 667 MSL shown as the pool elevation on
Rockville Quadrangle. This design was approved by the War

-~ c Department.

After reconstruction commenced in March 1940, the Federal W.P.A.
submitted revised plans to the War Department with a request for
approval of a change in the design of the dam. The War Depart-
ment denied the approval on the grounds that the plans as
approved represented a relaxation of the standards of the
Department and further relaxation was not possible. The W.P.A.
plans have not been recovered.

No design data has been recovered for the reconstruction work
carried out after the second failure of the dam in 1941, the
steel sheeting installed in the spillway in 1942, and the raising{ of the dam to its present level in 1943-44. Correspondence in
the files of the CT Department of Environmental Protection
indicates that the April 1943 recommendations of the consulting

firm of Chandler & Palmer, Norwich, CT, were probably followed:

1. Construct 16 in. concrete cut-off wall on top
of steel sheeting in original east break to 2Ix ' ft. above spillway elevation and extend wall
into original earth embankment at both ends,
the bottom of the wall to be at least 6 in.

At below the top of sheeting.

2. Raise the embankment to elevation 102.5 at up-
stream side and 103.0 at downstream side,

-8-



based on spillway elevation of 97.0, with a
top width of 12 ft. and slopes of 1 vertical
on 2 horizontal.

3. Continue stone paving on water side of em-

bankment.

2.2 Construction

No data was recovered regarding construction of the original dam
about 1856.

After failure in two places in 1938, the dam was reconstructed in
1940-41 as a Federal W.P.A. project. It was intended that the
work be carried out in accordance with the design of the State
Public Works Department which was approved by the War Department,
but correspondence in the files of the CT Department of
Environmental Protection indicates that the approved design was
not strictly followed. The War Department inspections are said
to have indicated: (1) omission of drains and riprap, (2) the
embankment was not constructed to grade and deficient in cross-
sectional area, (3) a spillway slab pulled loose, etc. Unable to
obtain correction of these deficiencies at the local level, the
Chief of Engineers, U.S. Army, was informed in May 1941 that the
dam was unsafe, with a recommendation that the matter be referred

PT to the W.P.A. in Washington. The dam failed on June 9, 1941, at
the site of the easterly 1938 break.

In June 1941 repairs were undertaken by the Alexander Jarvis
Company under the direction of the Public Works Department. This
work included installation of a steel sheet pile core wall in the L
break and backfill with material from the bottom of the pond.
The core wall is reported to have been cut off about 7 ft. below
spillway level. Steel sheeting was also installed through the

- embankment in the vicinity of the westerly 1938 break and said to
be cut off 2 to 3 ft. below the top of the embankment, which was
apparently still at the original elevation of 100± at that time.

On July 2, 1941, the reconstruction was formally discontinued as
a W.P.A. project.

In 1942 a line of steel sheet piling was installed along the up-
stream side of the spillway by the A. I. Savin Construction

T'_ Company to alleviate seepage under the spillway.

In July 1943 a concrete cut-off wall was installed on top of the
sheet piling installed across the site of the easterly 1938 and
1941 breaks and the embankment was raised to a maximum elevation
of 103.0, corresponding with the 1939 design elevation. The
riprap on the upstream face was extended to the top of the dam

using precast concrete slabs.

-9-



2.3 Operation

There appear to be no set operating procedures for the dam. In
the fall the 15 in. dia. outlet is usually opened for a period to
lower the pooi up to three feet so that lakeside residents can
maintain their boat docks.

On April 26, 1963, the dam was inspected by John J. Mozzochi &
Associates, civil engineers, whose recommendations that settlement
in the vicinity of the drawdown pipe and replacement of displaced

1*2 riprap and concrete slabs should be corrected were carried out in
1964 (Appendix B).

April 25, 1974 the dam was inspected by Buck & Buck, engineers,
who reported that: (1) many sections of concrete slab slope pav-
ing had slipped into the pond, and (2) concrete slabs in the
mid-section of the spillway were cracked and were settling
(Appendix B).

I.C Inspections by State personnel on August 1, 1973 and April 12,
1977 also noted cracks in the concrete spillway, slope paving dis-
placed (allegedly by ice) and excessive brush in the outlet

channel.

£ 2.4 Evaluation

a. Availability

Insufficienf data has been recovered for an assessment of the
safety of the embankment. Correspondence, photographs andi-li'sketches concerning the dam, particularly over the 1938-1944
period of failure and reconstruction, supplemented by the
visual observations of the inspection team, form the basis for
the information presented in this report.

b. Adequacy

The lack of in-depth engineering data precludes a definitive
review and assessment of the adequacy of this dam. The
evaluation is based primarily on visual inspection and
engineering judgment, while taking into account the history
and past performance of the dam.

c. Validity

- The validity of the engineering data acquired covering the dam
and spillway structure is considered acceptable and is not
challenged. -0



SECTION 3 -VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection of the Lower Bolton Lake Dam took place
on 25 September 1978. The dam is in fair condition. Slope
protection on the upstream face has been displaced and ther downstream face is covered with brush. The spillway crest

L structure is considerably cracked and the individual concrete
slabs have unequal vertical offsets and displacements. The[ downstream channel is heavily overgrown with trees and brush.

b. Dam

The dam consists of an earth dike with a spillway on the left
'7(1 abutment. The dike shows no evidence of horizontal or

vertical movement. No evidence of seepage was observed onr the downstream slope of the dike embankment, including the
L area between the outlet structure and the spillway, where the

1938/41 breaches occurred. The toe on the right abutment is
U damp but there is no indication of any significant seepage.
j The downstream slope is generally overgrown with brush of the

order of 3 ft. to 4 ft. high (Appendix C, Photo No. 1).
Between the spillway and the angle point in the dike, the
lower part of the upstream slope is protected with cobble rip-
rap mostly under 2 ft. dia., while the upper part is covered
with concrete slabs (Appendix C, Photo No. 2). Between the
angle point and the right abutment all the slope protection
consists of concrete slabs. Some of these have been sliding
down the slope (Appendix C, Photo No. 3). About 75 ft. to 80

r ft. right of the outlet structure there is a noticeable gully

in the upstream slope between 1 ft. and 2 ft. deep and 35 ft.
to 40 ft. long. There is a second, smaller gully about 20 ft.
long and 1 ft. deep in the concrete slab slope protection
slightly left of the intake structure. Some riprap is missing
in this vicinity.

c. Appurtenant Structures

1. Spillway

- The spillway is located at the left abutment of the dam.
It consists of a relatively flat 200 ft. long overflow

* ( sill and apron discharging into a 90 degree curved converg-
ing excavated channel to direct outflow back to the river
near mid-length of the dam.
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The crest of the overflow sill is about 5.5 feet below
the top of the dam. The sill slopes gradually both up-
stream and downstream from its crest, dropping about 5
inches in a 5 ft. distance to its upstream edge and 2.5

______feet in a 10 ft. distance to its downstream edge. Cut-
off s 5 ft. deep are provided at both the upstream and
downstream edges of the concrete overflow apron. A steelfr sheet piling cutoff has also been installed at the
upstream edge of the apron, which was added after the
concrete sill was built, in order to reduce seepageL
through the spillway foundation. It is recorded that the
steel piling was driven to refusal, but it is not known

if it penetrated to bedrock.

Hand laid riprap has been placed both upstream and down-
stream from the apron. The upstream riprap appears to be
mostly in place; the downstream riprap has been displaced
or scoured away in many areas. The apron concrete has
been constructed in 10 ft. wide separate sections, and
apparently without reinforcement either in the slabs or

-4 across the joints. As a consequence some of the sections

show cracks completely through the concrete and many of

the sections are displaced vertically with respect to eachj

other, with joints offset as much as 2 to 3 inches. There

is also some spalling and deterioration of the concrete

wing walls (Appendix C, Photo Nos. 5, 7 & 8).

2. Outlet Pipe

An examination of the downstream slope of the dam around
the perimeter of the outlet pipe and in that vicinity
showed no wet areas or seeps of consequence, and it is to
be assumed that compaction around the outside of the pipe
has been 'adequate to forestall piping. No terminal outlet
structure where the pipe emerges from the dam is provided,
the jet discharging directly into an unlined outlet
channel. However, no serious erosion has occurred in this~-
discharge channel.

The valve for regulating outlet discharges is installed'
at the upstream end of the pipe, operated by a long key
lowered through a hole in a riser structure located

opposite the toe of the dam. There is some difficulty in
operating the valve even at normal reservoir levels,
since access to the riser is only by boat.
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d. Reservoir Area

An inspection of the reservoir shore revealed no evidence of
sliding or sloughing or other ground instability for a dis-
tance of several thousand feet upstream of both left and right
abutments.

e. Downstream Channel

The spillway discharges into a 90 degree curved excavated

Brook. This channel is approximately parallel to the dam

axis and is excavated in earth, with the right side of theL channel cut as close as 50 ft. to the toe of the dam. The
channel is heavily overgrown with brush and trees and was
barely distinguishable (Appendix C, Phcto No. 6). Bolton

[ Pond Brook crosses Alternate Route 44 about 1,000 ft.
downstream from the dam.

3.2 Evaluation

The visual inspection of the dam revealed reasonably adequate in-
formation, sufficient to make an assessment of those features re-
lating to the safety and stability of the structure. The dam is

j judged to be in fair condition, as are appurtenant works.



SECTION 4 -OPERATIONAL PROCEDURES

- r4.1 Procedures

The CT Department of Environmental Protection, Region 3, operates
the dam on an ad hoc basis. There appear to be no formal operat-
ing procedures. The pool is lowered a few feet in the fall if
requested by owners of shoreline properties, in order to permit
maintenance of boat docks.

4.2 Maintenance of Dam

According to officials of the Region 3 office, maintenance is

carried out as needed by State forces.

4.3 Maintenance of Operating Facilities

The only operating facility is the 15 in. dia. valve on the up-

stream end of the outlet pipe. This valve is operated by a
cumbersome key kept at the Region 3 office. The outlet is too
small, however, to effect a significant lowering of the reservoir
in anticipation of a flood.

)4.4 Warning Systems
There is no formal warning system or program at this dam. A pro-L gram should be developed, with sequences and responsibilities for
emergency situations defined and personnel trained in its
implementation.

4.5 Evaluation

Operational, maintenance and emergency warning procedures should
be improved and formalized.
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f SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The evaluation of hydrologic features of Bolton Lake Dam was
based on criteria presented in the Recommended Guidelines for
Safety Inspection of Dams. Accordingly, the Probable Maximum

pr Flood (PMF) was selected to evaluate the hydraulic capacity

-L of its spillway and channels. This selection was based on
the impoundment's size and hazard potential which were ad-
judged to be intermediate and significant respectively. The
fact that the dam has failed twice in the last 40 years,
causing significant downstream damage, was another factor
contributing to the selection of the PMF as the test flood.

tion (PMP) obtained from Hydrometeorological Report No. 33

utilizing the HEC-I computer program. Precipitation values
obtained from H.R. No. 33 were for a 24-hour storm over a 200
square mile drainage area. These values were adjusted for
the smaller drainage area and storm duration in accordanceIwith procedures recommended in Design of Small Dams Second
Edition. In addition, the adjusted precipitation values were
further modified by a "transposition factor" for "basin fit"
as well as a constant loss factor for infiltration. The
latter two factors were either applied to precipitation
values prior to input or as direct input to the HEC-I
computer program.

Additional input to the HEC-l program consisted of a synthetic
unitgraph for the pertinent drainage area as well as the sur-
charge storage capacity of the lake along with the spillway
discharge capacity for each corresponding storage elevation.

Inflow to lower Bolton Lake is primarily a function of the
discharge from upper Bolton Lake immediately adjacent to the
north. Since the area which drains directly to lower Bolton
Lake represents less than 20% of the entire area contributing
runoff to the lower dam, the inflow hydrograph for this lake
was derived by adding the direct precipitation on lower

- r Bolton Lake and its drainage area to the discharge hydrograph
resulting from the test flood routed through upper Bolton
Lake. The PMF from the upper lake's 3.07 square miles of
drainage area was calculated and routed through the lake
utilizing the HEC-I program (see printouts, Appendix D, pages
D-34 thru D-50.
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During a PMF event, peak inflow to upper Bolton Lake would
occur about 4.75 hours after the start of the storm and
reach a magnitude of 11,100 cfs. Detention in the lake
reduces this peak to about 6,600 cf s which would be dis-
charged directly into lower Bolton Lake. Peak discharge
from upper to lower Bolton Lake would occur approximately

6 hours after the start of the storm.

The discharge hydrograph for upper Bolton Lake was combinedI
with precipitation on lower Bolton Lake to produce an

inf low hydrograph for the lower lake. The combined hydro-
graph exhibited two inflow peaks at time intervals 4 and

__ 5.5 hours into the storm. These peaks, whose magnitudes
are 6, 700 cf sand 7, 700 cfsa respec tively, are reduced by
routing through the lower lake to a single broad peak of
6,400 cfs. Peak discharge from lower Bolton Dam occurs 6.5
hours after the start of the storm reaching a flood stage
height 4.5 feet above the spillway crest. At the time of
peak discharge, there will still be 1.0 feet of freeboard

-~ between the surface of the lake and the crest of the dam.
Thus, overtopping of the dam would not appear to be a very
viable likelihood at lower Bolton Lake Dam, except possibly
from wave action.

The results obtained utilizing the HEC-l program were veri-
fied manually. The manual analysis is included in
Appendix D, pages D-2 thru D-17.

b. Experience Data

There are no gauging stations in the immediate vicinity of1

Bolton Lake, its tributaries or downstream channels. How-
ever, there is a rain gauge at Shenipsit Lake just a few
miles upstream and considerable documentation of downstream

floods caused by previous failures of Bolton Lake Dam. As i
described in Section 1.1-b., Bolton Lake Dam failed during a
hurricane in September 1938, at which time the Hartford
Weather Bureau 12 miles to the west of the lake recorded
6.72 inches of rainfall in 24 hours. At the time of the U

failure, the dam was three feet lower than its present eleva-
tion and the spillway was only fifteen feet wide. No
information is available with respect to the flood stage at
the spillway at the time of the failure although the breach-

-,ing of this dam is said to have been "triggered" by failure f
of the upper dam. >
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The dam and spillway were rebuilt with work being
terminated early in May, 1941. Apparently the reconstruction
was not carried out in accordance with the design approved by
the War Department. Shortly thereafter, piping developed in
the vicinity of one of the original breaches and on June 9,
1941, a large section failed a second time. The 1941 failure
was apparently caused by poor construction procedures although
heavy rains had fallen in the vicinity all of the preceding
week. There is no record of the water stage in the lake at
the time of the 1941 failure although reputedly it had reached
the low point of the spillway crest.

[ A major storm for which there is some hydrologic documentation
occurred in June 1944 after the dam had been rebuilt a second
time. During this storm, the Rockville Water & AqueductF Company recorded 5 inches of rainfall in a 6 hour period. A
hydrograph prepared by the USGS at that time (see Appendix D,

- - page Dl-31) indicates that discharge at the lower dam peaked
4 at about 225 cfs as a result of this storm. A discharge of

that magnitude would produce about 0.5 feet of water over the
spillway crest. It is reported that this discharge caused
considerable damage to downstream property owners, in the form

_______of local erosion and muddy water affecting industrial users.

c. Visual Observations

1. General

The concrete spillway has many cracks and steps at
construction joints of up to 3 in. The downstream channel
is heavily overgrown with trees and brush, which could
retard and back up flows to the extent that the spillway
capacity could be affected. The 15 in. dia. outlet pipe
has a maximum discharge with the valve open estimated at
less than 15 cfs. This discharge would have little

effect on total outflow during flood releases.

L2. Upstream Damage Potential

The Bolton Lakes reservoirs and adjoining areas are
popular recreational and summer home sites and many
residences have been built along the lake shores.
Although a detailed survey was not made of the total num-
ber of houses ringing the reservoirs nor their exact
relationship with respect to lake levels, the 1972 revised
issue of the USGS guadrangle sheet shows that many of the
houses may be situated below the level of the tops of the
dams. During high runoff events where surcharge storage
would accumulate in the reservoir freeboard space there
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would be no question that some of those homes would be
partly inundated. It thus appears that although the
dam structure is adequate to accommodate the high mag-
nitude floods, a major hazard would be the flooding of
homes built within the freeboard range below the tops
of the dams.

To ameliorate the hazard to upstream interests, there
appear to be no remedial measures insofar as the Bolton
Lakes Project is concerned short of emptying the
reservoirs in anticipation of floods and utilizing the
available storage for flood control. If such a procedure
were deemed feasible or appropriate, a much larger outlet r:
capacity than is now available would be needed to draw
down the reservoirs in reasonable time before an r
expected flood event.

d. Overtopping Potential

The spillway capacity of lower Bolton Lake Damn is about
8 , 4 0 0 cf swith the lake level at maximum pool elevation
(top of Dam). As indicated in Section 5.1-a., the test

________flood when routed through the lake has a peak discharge
of about 6,400 cfs which corresponds to 4.5 feet of water -
over the spillway crest. With the lake surface at that
level, there would still remain 1.0 feet of freeboard to
the crest of the dam. Accordingly, the spillway capacity
of lower Bolton Lake Dam is considered adequate to accom-
modate the test flood with little likelihood of dam over--
topping.

Poll In conjunction with the foregoing, it should be noted
that the spillway capacity of the dam on upper Bolton3
Lake is also capable of accommodating the test flood
without overtopping, thus eliminating the possibility of
failure of the upper dam due to overtopping. This fact
significantly reduces the possibility of a flood of water
entering the lower lake which could not be accommodated
by the lower dam.

e. Drawdown

The only drawdown capability at Bolton Lake is providedJ
by a valve-regulated 15 inch diameter C.I. drain whose
entrance invert elevation is 658 MSL. Utilizing this
drain it would require about 52 days to lower the lake
from spillway crest elevation 667 to the invert of the
drain at elevation 658. The average drawdown rate for
the uppermost five feet of lake surface is 4.5 days for
each foot of drawdown.
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f. Downstream Hazard

The Bolton Pond Brook stream valley immediately below the
dam is about 800 feet wide but quickly narrows into a

- restricted reach for about the next 1 I miles where it
meets the Hop River. The Hop River valley continues

through a narrow section for about 1 1 miles downstream
from that confluence, where the valley then widens and
flattens. A profile and cross sections at selected
points along the stream as obtained from the USGS quad-

Assuming a coefficient of roughness 'n' of 0.10 (rivers
wihfairly regular alignment and cross section, heavily

obstructed by small trees and underbrush), stage-
discharge curves at these selected stations were computed
(Plate 12, page D-17). Plotted on Plate 11 are the com-

puted water surface profiles for 6,500 and 12,300 cfs
flows along this stream reach (page D-16).

Although the dam at lower Bolton Lake can accommodate the
test flood, a discharge of approximately 6,500 cfs will
inundate portions of the downstream channel, particularly
in the area upstream from the Rt. 44A bridge crossing.

The maximum flood at this constriction will reach a stage
height 16 feet above the river bed as indicated on the
downstream flood stage curves in Appendix D. Also

depicted are the downstream flood stages assuming a 100
ft. long section of the dam fails and is breached. Maxi-
muzi stage height for this condition would be 18.5 ft. at
the Rt. 44A bridge. This would affect a few homes and
commercial establishments in the immediate vicinity.

The lateral extent of both downstream flood conditions are

indicated on the USGS topographic map in Appendix D which

depicts the drainage area and downstream flood hazard17 areas (page D-1).

With one or two exceptions, residences built along the
Hop River Road about 2 miles downstream appear to be above
the flood plain for a breach failure outflow down the
river (Appendix D, Plate 12, page D-17). However, the
Alternate Route 44 bridge crossing 1,000 ft. downstream
from the lower dam would be vulnerable to overtopping
by outflows of more than about 2,800 cfs magnitude. It
thus appears that the downstream interests would be safe
against inundation for floods up to the PMF or over

4 with a breach in the dam, except that such outflows
would be augmented by added inflows along the Bolton
Pond Brook river course and by inflow from the Hop River

( drainage basin.
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SECTION 6 -STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The field investigation of the earth embankment revealed no
significant displacements or distress which would warrant
the preparation of slope stability computations based onr assumed soil properties and engineering factors. Data on
the engineering characteristics of the embankment material
is lacking although some limited grain size analysis of
embankment material indicates the soil to be relatively im-
pervious.

( 7[b. Design and Construction Data

The original dam was constructed about 1856. No plans or
calculations were recovered regarding the original design.

- After the dam was breached in 1938, a design for reconstruc-
tion was prepared by the CT Department of Public Works. The
only plan recovered was Sheet No. 1, Spillway Lower DamI Bolton Lakes, which is included in Appendix B. No calcula-
tions of stability for the design were found in the records
examined.

The dam was reconstructed in 1940-41, but it appears that
the approved design for the embankment, which included rais-
ing it 3 ft. and widening the top to 10 ft., was not followed.

L It does appear, however, that the approved design for the
spillway was followed, although the construction was[ evidently not very well performed.

After the dam was breached for the second time in 1941
there were a series of repair and reconstruction operations.
No plans or calculations of value to a stability assessment
were recovered for any of these operations over the period

of 1941-44. From the correspondence files, however, it2 . appears that the dam was raised and widened to essentially
the design section approved by the War Department in 1939.
The reconstructed embankment sections were provided with ar steel sheet and concrete core, and seepage under the spill-
way was cut off with steel sheet piles.

The only reconstruction work since 1944 appears to have been
replacement of displaced riprap and concrete slabs on the
upstream face of the embankment in 1964.



c. Operating Records

No pertinent operating records appear to exist for this dam.

d. Post Construction Changes[

The original dam was breached in 1938, reconstructed,
breached again in 1941 and reconstructed essentially as it
exists today in 1941-44. These events are fully described
in Section 1-h.

The reconstruction of the dam accomplished in 1941-44 should j
not adversely affect the stability. The results of the
field inspection and a check of the available records pro- r
duced no evidence of other changes which might influence L
stability.

e. Seismic Stability

The dam is located in Seismic Zone No. 1 and, in accordance
with recommended Phase I guidelines, does not warrant

seismic analysis.
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* SECTION 7 -ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

- 7.1 Dam Assessment

a. Condition

On the basis of the Phase I visual examination, the dam ap-
pears to be in fair condition and functioning adequately.
The deficiencies revealed are not of major concern but tend
to indicate that a consistent maintenance program is needed.
The spillway capacity is adequate to pass the test flood
without overtopping the dam.r Though no detailed survey was undertaken, from visual
observations it appears that the abutment area to the left
of the left spillway inlet wall is at a lower level than the
top of the main dam, and that at the right abutment of the
dam where the approach street and boat ramp leads into the
reservoir there is a length along the left side of the road

_______downstream from the dam which appears lower than the level of
the dam crest. Although it is concluded that the dam would
not be overtopped by the test floods studied, it is possible

I that if the abutment saddles are lower as suspected, that
- I they would be vulnerable to overtopping and breaching. If

further study proves that such is the case, it would be
prudent to close off these low areas with dikes, to bring the
abutments up to or higher than the level of the main dam.

-( The concrete overflow slabs comprising the spillway crest
structure are considerably cracked and the individually con-

L structed sections show some unequal vertical offsets and
displacements, either from heaving owing to freeze and thaw
action or from settlement. Although the downstream earthen[ channel now shows no deep scouring, minor scour channels
below initial grade and some displacement of riprap are in
evidence. The channel is heavily overgrown with trees and[ brush, which would retard and back up flows to the extent
that the spillway capacity could be affected.

It would not be expected that serious damage to the overflow
structure or to the downstream channel would occur during
small discharges over the crest. However, with outflows ap-

- proaching that of a 1/2 PMF magnitude, it is possible that
some of the separately articulated and presumably loosely'
bedded sections could be displaced and washed away, thereby
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causing an incipient breach along the spillway length. Also,
high velocity flows in the downstream unlined channel could
result in excessive erosion along the upstream side near the
toe of the dam, thereby threatening the safety of the toe of
the main embankment.

b. Adequacy of Information

The information recovered is considered adequate for the pur-

pose of making an assessment of the performance of the dam.

c. Urgency

The dam appears to be in no immediate danger of becoming aR hazard to life and property. The recommendations and remedial
measures enumerated below should be implemented by the owner
within one year after receipt of the Phase I Inspection Report.

d. Need for Additional Investigation

Additional investigations are required as recommended in

7.2a 7..I is recommended that Upper Bolton Lake Dam be

included in future studies.

Iisrecommended that the owner should retain the services of a
comptentregistered professional engineer to determine abutment
sadeelevations and develop any necessary dike designs to

cloe ffpossible low areas. The feasibility of providing aJ
larer apaityoutlet pipe or other suitable outlet works

for loeigtereservoir level should also be investigated.

7.3 Remedial Measures

Existing deficiencies should be corrected by the owner during the
next available construction season. The principal requirements
are:

1. Remove all brush and trees from upstream slope, downstream d
slope and downstream channel, keeping downstream toe
visible for inspection of seepages.

2. Monitor cracks in concrete spillway and wing walls and
make repairs if any worsen.

3. Reinstate riprap and concrete slab protection on upstream
slope, filling in gullies in the process.
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4. Monitor wet area along toe of downstream slope periodically
during periods of high reservoir level and at least once
a year.

5. Develop a formal flood warning system and adopt an
operational procedure to follow in the event of anV.P1  emergency.

a. Operation & Maintenance Procedures

The owner should institute procedures for a biennial periodic
r technical inspection of the dam and appurtenant works, with
L supplementary inspections of any suspect items. A checklist

for periodic inspections should be developed and records
should be kept of all maintenance and repair work performed.
Ordinary maintenance, such as cutting brush and repairing
concrete structures, should be carried out in accordance with
a regular and consistent program.

7.4 Alternatives

Since the spillway is adequate to pass the test flood without
overtopping the dam, there are no appropriate alternatives to

j these reconmmendat ions.
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VISUAL INSPECTION

PHASE I

Identification No. 00509 Name of Dam: Bolton Lake Dam (Lower)

Date of Inspection: 25 September 1978

- L Weather: partly cloudy Temperature: 65oFt

Pool Elevation at Time of Inspection: 665.5

Tailwater Elevation at Time of Inspection: 652.5

[
INSPECTION PERSONNEL

Peter B. Dyson Louis Berger & Associates, Inc. Project Manager

L Carl J. Hoffman Louis Berger & Associates, Inc. Hydraulics, Structures

Thomas C. Chapter Louis Berger & Associates, Inc. Hydrology, Soils

William S. Zoino Goldberg Zoino Dunnicliff & Soils

Assoc., Inc.[
OWNER' S REPRESENTATIVES

Charles Phillips Connecticut Department of Fishery Biologistr Environmental Protection,

0 Region 3

Guy Hoffman Connecticut Department of Fishery Biologist
Environmental Protection, Research Assistant

N •Region 3
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STATE REPRESENTATIVES
Ht

Paul Bisanti Connecticut Department of Civil Engineer
Environmental Protection,
Flood Management Section,
Water Resources Unit

Michael Sanders Connecticut Department of Seasonal Maintainer
Environmental Protection,
Flood Management Section,r Water Resources Unit

I I Steven Derby Connecticut Department of Engineering Aide
b 4Environmental Protection,

[Flood Management Section,
Water Resources Unit

L
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APPENDIX B

PLANS, RECORDS & PAST INSPECTION REPORTS



APPENDIX B

1. Design, construction and maintenance records and their
location.

All data recovered was found in the files of:

Water & Related Resources Unit
Department of Environmental Protection
State Office Building
Hartford, CT 06115

1? only two drawings were located and copies of both are
included herein:

Plan and Profile of Lower Dam, October 1939
Spillway Lower Dam, December 29, 1939

The voluminous correspondence files coveri..g the
period from the initial failure of the dam in September
1938 to the present include the following data:

I * The War Department required a spillway capacity
of 2800 c.f.s.

. Reports of visits by officials of State Board ofF Supervision of Dams to the reconstruction work
performed at various times by a number of organ-
izations between 1940 and 1944.

*Photographs taken on March 24, 1941.
*Photographs taken on June 10, 1941, after the
second failure of the dam.r * Report by Chandler & Palmer dated April 20, 1943,

& copy included herein.
*Photographs taken on August 16, 1943.
*Photographs taken on December 29, 1943.
*Details of repairs carried out in 1964.
*Photographs taken on August 1, 1973.

2. Copies of past inspection reports.

. John J. Mozzochi & Associates, May 1, 1963

* Buck &Buck, May 8, 1974



* 3. plans and boring logs.

- Plan and Profile of Lower Dam, October 1939
. Spillway Lower Dam, December 29, 1939



It,, '-I

'. & PALMER Da..~.

a ~
App~... 1.

I,.. u R~,ms 114.116 Th.,.r Building
Telephon. 2255 5.,..,.

nb.r. Ani.~ca. *.d Cocc.cti.ug Soci..ti..

NORWICH. CONN..
Apr±l ~0, 1943 . - -

~ E. Zeller I ~ APR 2019Comptroller STATE WAT~
State Ca~itol

LHartford, Connecticut - ,.~

Attention: 1~r. W. Elic-ry Allyn, Deputy Comptroller

~I Dear Sir:-

The report on the condition of the Bolton Dams as as~ed for
-~ I~in your letter of L~arch 19, 1943 is herewith Eubmitted.

The larger part of the time spent ±n preparing the report
... ~:as spent in finding out just what had been done on the dams by the

~?ublic ~or~:s Dep~rt=ent since their failure in the ~urrica:~e of 1939.
I obtained from the Public Vorks Department a number of blue-;riats,I sor~e showing t:-~e way the dam ~as repaired and some showing suggested
ideas which apparently were not adopted. There v.as some differerce
of opinion among those with whom I talked about deta±ls of con~tr~ct±~n,

,~andmy recomnendat~ons are based on i.hat I rope are the facts. To
~revi ew briefly the history of the dens, it is known t~t before ~nd
during the flood of 1938 the two da:;s end the ponds were the ?roerty
of t~e Connecticut Light & Power Co~i.,any 3~d others. After the failure

F of tze ~a~s the owners decided not to rebuild and presented t.~en to

renbothoondsarefulllh:::::a2;:~r>Y: tI~ Town of V~rno:.
~the~tate together with flo~.age rights and appurtenances. The L~;er

pond is about 6 feet above the ~u.rface of the ~"at~r

1890, drainage area of the lower pond ±s bet~.een 4~ and

I ~ From infornation gathered, d~rin~ the ~iurr~cane or ~etember,
W L 1938, the Upper Darn ;;as overtopped and &fl oening u~de in the e::baa~:~cnt

from 5~ to 60 feet wide. This let the water from the UDpEI ?ofld flow
___ into the loser thereby causing tne lower da'n to be overtopped ~n t~o

(places and causing the e.~bar~kment to be scoured out at least to the level
of the bottom of tne pond. These two breo~s were on the ~esterly ~l of t>e e~b~n~ment af the lover pond. zany cottages had bee-n built
along the shore of these ?onds and they vere left with no ~ond ~nd

- the pond area was filled with unsightly stumps. The 1939 Legisl3ture

a~'ropriated the su~ of ~l5,000 to repair the dans ~d the bLianceV
I
I



was to be furnished by the W. P. A. The Public Works Department of
Connecticut -ade up a project in 1940 for the expenditure of about
t47,000 for labor and material. This work was started in 19)0. The
break in the Upper Dam was filled in 1940 and part of the water
was being passed through the 15' waste pipe into the lower pond.
The two breaks in the lower pond were also repaired in 1940. Noi isheeting of any kind was used in this repair work on either da=.
The fill on the lower dam for the most part sas taken from the bottom

of the pond and much of it was mud, so that a buldozer whMich as
. * trying to roll the fill which had been placed in one of tae breaks

in the lower dam became mired in the material that had been used to
L repair the break and the operator was unable to extracate the bulldozer

- with its Own power. I happened to be on the dam at this tize and
saw the plight of the operator when he was unable to work out of the
muddy fill which had been placed.K The Easterly of the two sections on the lower dam, which ..ad

L been filled gave way on June 9, 1941. The local people reported that
this began with a leak which gradually increased and suddenly the

p) e vhole section slid out, flooded the highways and meadows, carrying
mud, silt, etc. downstream even as far as tide-water below the City
of Norwich.

s After that wash out I saw a good cross section of the material
used in the original embankment at the lower dam. The natives wiio
did that job knew how to make a tight embankment with enough clay so
that after the failure the edges of the washed out sections stood
up vertically for 10 or 12 feet. There were no leaks through t;at
embankment.

of After the lower dam failed in 1941 The Jarvis Construction Co.
- of Manchester, Connecticut, were employed to make the repairs under

tie direction of the Public Works Department. steel sheeting in the
Easterly section was driven to refusal and then Z'rr. Jarvis tas ordered
to cut off the sheeting in the Easterly -ection to a level line
substantially 10 feet below the top of the embankment or in other T ords

r about 7 feet below the surface of the water in the pond when full.
The plans of the Public Works Department show a 15R draw-off pipe
going through the steel sheeting. I ask-ed Mfr. Jarvis hor this Tas
done and he informed me that he burned a hole th'rough the 0heting
large enough to take the 150 pipe and then after sliding the cast iron
pipe througn the opening he encased the whole joint in concrete on
each side of the sheeting, which should have prevented tne ee-_e
of water from following the 15" pipe.

The Westerly break in the embankment of the lower dam did not
collapse when the Easterly section gave way. At the time Mr. Jarvis
was repairing the Easterly section he also drove steel sheeting in the
Westerly section under the direction of the Public Torks Departlmet.
This section has the top of the sheeting from 2 to Z feet below the
top of the present embankment.

I



The section of the upper dam which was washed out in 19Z8 }
was filled in at about the sametime as the lower dam in 1940
End a 152 pipe was placed through the embankment. No sheeting
ras used at that time in connection with this fill but in 1941 ';
after the collapse of the lower dan a row of steel sheeting .
-as installed *md according to Mr. Sarvis was driven in at the
edge of the water on the upstream side of the upper dam and
driven to refusal.

The last work done on the dams as far as I know was in
March, 1942. From correspondence in the files of the Public
Works Department it appears that bad leaks developed in the
spillway tection of the lower dam, so much so that in March,
it was recommended to Co~missioner Burke that he immediately

r locate some steel sheeting and drive same just upstream from
-the upstream edge of the concrete spillway. This was done by

the A. I. Savin Construction Co. and the piles were driven to[ refusal as shown by their tops at the present time. This
evidently stopped the under-scour, which from reports was in
danger of becoming serious.

P hI U When the Public Works Department started using Government
funds of the W. P. A. in repairs to the dams that brought in

- tne War Department from the District Engineer's Office in
f Providence, R. I. There was much letter writing and conferences

between the District Engineer's Office and the Public forks
Department. The Providence office made certain recoamendaticnsI as to flood capacities which the dam should be designed to take
care of on both the upper and lower dams. These recoziendations
as to length of spillway and carrying capacity %ere not adopted.

_ a The Public Works Department put in a concrete spillv.ay a little
over 200 feet long on the lower dam and about 150 feet long on
Vie upper dam and made no change in the height of the embankment.

£ ~r. General Vadhamts office discussed the run-off oroblem ;ith
-r. Burke L. Bigwood of the U. S. Geological Survey who is
considered an authority on flodd discharges in Connecticut and

_ vicinity. Mr. ig~wood came to the conclusion (?and recommended)--__ -

that the discharge rf 330 cubic feet per second per square ile
Sshould be provided for at the Bolton reservoirs, vhich tould mean -
- a discharge of about 1503 cubic feet per second at the loter dam

and 1125 cubic feet per second for the upper dam. Re also gave
the opinion that in addition to the spillray capacity for the
above figures, the embankment should be designed to take care of*1~ L a sur-charge of about 3.3 feet. This in my opinion is quite e.rsenti!,
especially on the lower dam which is exposed to Northerly and
Northwesterly winds and has a large pond above it. On April 7th

.- of this year I visited this dam and the water was runnin,, over the
iaz.er spillzay for a distance of about 40 feet in the center of t'e
spillway. The top of the emnbankment tas about Z.2 above the level
of the water in the ;ond and the vave action caused by the wind

I



had throrn rater clear up to thAe top of the erbank=- nt s-nd
vas cold eriourh so that -the ice had formed all along thie povin0
On tlae u,-_trea=z edgze of the ezbankrment clear to the ton. If
there *had been a fo-'t' and a half ar -two fecet -of rater going -ver
tih.e spilviay at the spnetimc, it' r~ould readily be seen that th e
v ave action might -cause- serious injury-to the e~btnkz-Cnt. ".-h

Ind on the day of -the Hiurricane in Se;tcmber, '1978, rsof

Hurr-icane velocity. a.nd came fromi a little t:est of NoT-rth; tz I
remn~erstanding on the upper dam of t-he Guilford-ChcEter Tate~r

Co. rGnd watching some of the bi,-, tre-es blo,,n dov,-n 4t t'he ti-~E.
This saie condition existed on the Bcltc~n Da=~ on thE sae afternoon
with the wbind sweeping dorn the full lcnoth of tChe Ponds.

The spillways on both the upper-and lorer da,-s were not
r Evel but vere lower in the center by about 6 inc--es t-:n on Pitner
Sedge &nd sloped frvai 1"e-centc 'r up to the edges on either side

so that with a low flow thae rater goes over about cne-tlird of
the spillway.' This was criticized by the TWar Denartment.'

~- ' ECOL'1EN DAT IONS

LIn order to make thaese two danas safe, in. my opinion th*e
emnbankmrents on each one should be raised to care for th~e run-offs

_____ ras suggested 'by Ir. Blgwood over the existing spillways and take
care -,' slifficient free-board, so t"Aat they yill not be overt-3pped
in the future. In ta~e lowier dam the steel sheeting which is now.
down so that its toD is, 7 feet beloz the surface of thie r~ater[ sIXould be topped by a concr-ete wall. 16" th-1Ick fro%~ a Point Eil below

Strie top of the slaeeting to a point 2 feet above t'e spillv-ay lcvel.
Both embankments on' the dams- should have a minimum width on top of
12feet and the downstrean edge of the enbankment saiould be 6"

than the upstreaz to prevenit wash on'the- downstreA. sd
ofgn evibankment. Ine dovinstream slope shiould be not less then

1 vertical -on 2 horizontal and th-_e upstrea--d slope should lu.,ve the
stone pavement, carried to tne top ofr the embanrn.ent on tr-,e !sL..e
slope as now; e;:Ists. This-work of raising the tiant line on t'-e
tia-- as above descri"bed could be done m~ore econoraically in J3uI; tan

Fat the -n'esent time, as the water floring in the stre&7 is li--ble
L to b e Ihighser & t t.-" -- season oi fy ear.

No estinate of tae cost of this Y:ork I'as been ;-,Lie but 1 Will
xzace one if you so 4esire and let me-nnow.

E BP /ET



.jOHN J. MOZZOCHI AND ASSOCIATES GLASTONBURY. CONA.At? NMON AVENUE
"

CIVIL ENGINEERS 7ONE 6al-S4Ot

PROVID.NCE 3. I. I.
JOHN J.Mo~ oc.. May 1, 1963 Eo. DE wR

May 1 1963PHONC GASPEE9 1.0410

ASSOCIATES

JOHN LUCH9. JR.
C roR L GIOVANNINI SUATE WtER E 0UCS RP-Ly To: Glastonbury~C0,.MmIS5i0r,

I:Ab 3tiiliam S. Wise - Director RC E t'S =" I
l ' Water Resources Commission " ' A C

f tate Office Building
.artford 15, Connecticut ANSVJ:'R-D ..................

R.?ERR;D ..........
: " 

-_.F RR .rj............... .........

r ILED ur File 57-73-41
a. Bolton Lake Dams

Bolton, Connecticut

)ear Mr. Wise:I)- [- e In accordance with instructions from Robert McCabb, I made an inspection of

e referenced dams on Friday April 26th.

There are two dams located to form an upper and lower lake with a 7 foot difference
spillway elevations. These are very substantial earthen dams, well constructed,i with concrete slabs and riprap placed on the lake side for wave protection, and with

-oncrete spillways having ample capacity and freeboards.

The drainage area comprises 2600 acres of which 560 acres are the combined
reas of the lakes and a large swamp.

-.-.. -The only criticism I can make is that there has been a lack of maintenance to
C_ he extent that there has now occurred a growth of bushes along the earth dams and

ven in the spillway of the lower dam. There is also a section of about 25' in length
on the lower dam, in the area of the drawdown gate, where a settlement has occurred

n the lake side. This settlement should be corrected and the riprap and concrete
labs restored to protect against wave action.

These are, by far, the best constructed dams I have had the opportunity to
Lmspect.

Very truly yours,

,"j6hn M9dzochi a d-AssociatesI iM:hk V' Civil Engineers

)



BUCK & BUCK
E N G I N E E R S

98 WADSWORTH STREET, HARTFORD, CONNECTICUT 06106

.JAN8 A. 8JOlOm lMANET WOL(0y BUCK

moo, W* 0" OSENON 9. GUCKSIO wcuOwl M°IUClK ie.z Gs." W B C r . , o , = , 1 ....3 9 o

COMM. 5713-93 May 8, 1974

Mr. Victor Galgowskir Supt. of Dams
Water & Related Resources Section
Dept. of Environmental Protection{e State Office Building

_ Hartford, Conn. 06106

RE: Lower Bolton Netek Pond Dam

Dear Vic:

This is to report on our inspection of the subject dam on April 25,! 1974.

We found many sections of the concrete slab slope paving have slipped
into the pond. Principle areas of displacement are near the outlet
gate and at the east end of the embankment. There are also other
less effected slabs near the west end of the embankment.

We also found that concrete slabs in the mid-section of the spillway
are cracked and are settling.

At present, these deficiencies do not represent a safety hazard,
however, they should be repaired to protect the State's investment
in the structure.

L Sincerely,

[ BUCK & BUCK

James A. Thompson

JAT:dlb

(-

-Ia l m n l . . .. . ... . . . . . . . - . . . . . .. . . .
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[ SELECTED PHOTOGRAPHS
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LOWER BOLTON LAKE DAY.

L - 1.Dike showing brush on slopes and houses downstream

F. r4.

-- r- V-

2. Upstream face of dike and 15" outlet valve structure



IWER BOLTON LAKE DAM

P-

r 3. Cobble riprap (foreground) and displaced concrete slab
slope protection

I -

4. Downstream channel in woods below damn



.LAKE DAM

.1Y1

5. Spillway from right wing vaill

6. Overgrown channel downstream from spillway



LOW-ER BOLTON 'LAKE DAM

p- t --
:-

7. joint displacement 
and crac'kS s p wY ocreslb

S. teel sheet piling in upstream 
face of spillway
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I HYDROLOGIC & HYDRAULIC COMPUTATIONS

4b



-f E4 5

...._.

zz1=

A;7;r
F4

I-t



- - - - - - - - -

t-

-4--

.0



mY..fl- t..... AlI LUIt) ULII *fT 310. -------OF

CHKD UY.AE..........-J2.ZO ECT ----

6? 7 AO(I _ __

'7z. 7 o 2/ ).

o57 7.Sftr /3/24

77 L-40 .3 /2-4 /7f9 s

L 1 7 1 2~. 17fq

46~ /12.~ 7 2 fr 23 it' ____ _

1.5 It~ 2S41 7 .f3 //

/10 Cfr /ff /62-7, 370

7- (4 : 203 2-t, q7

6/o7-I 2/0 2 1W //94

4o2. L21 7,411' /7



-4-

t+7



__AT LOUIS kl SHEET NO..---OF
bmKD. my DATE.. - 0-!t ~ 2 J, ~ PROJECT ---- -
SUBJECT A TAz- bnAitC1

NS

rr

04 *1 m :%. -, % 7 - 0 \ Q

7b AJ A-1: A44P

-k~ ;W, :.1.?44#4t4 -



II

Fr

'VML

It



8Y22 _ DAE -79 LOUIS BERGER & ASSOCIATES INC. SHEET NO.--......OF

CNKD.§Y - DATE ----- P'ROJECT---
A~e 04-f ZwAv C4/scZ C---

p~~ __ __<__

%NNb

r _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ T3

I ,It's

& - N'

a-~~~, -_ _ _ _4__ _ _ __n _

1%4 r<* *

0. %-1t



'pz
FLz

.... ...( i .. .. ..

V-



K 'HH

--- 4-

1-2-

4-4

___Z11=



I4--

r~ ti

H0 i

* II

+*

0 ~j



LOUIS BERGER & ASSOCIATES INC. SHE O----F

CHKD. BY-- DAT ---- AYSOThC-1 ZE-PA - 406Al V'__ PROJECT -------
SUJECT_&&A± -- A_..vt ro -0J

FLooio vNpFL-ows is .1,pc-Ak Av2> ov64cro4&41"

-h% 6iq7,or /S4'Aewndes InLW /n4r.'103

Cs 4r C'~

iWgr
fS[d .. 7

,.7~r fm
~co1 ~Th g7

/-Ir F

2 -~7r 6f '7O

- L ~ /,1/3 j23i 13,7
3.7f 3, r i777- 347

44p {i (j &7

$7'Al 671 j-

D-1



LL

* M

*+ -

F- ELI

....*

0i



p-. iw~. ~ ~ ii * ~ - - - - -- .

1 W

HI



BY, .. A-- E AIAI :. , ASSOCIATES MC. SHEET NO --------- O f

CHK. BY . .... DATE .......... ........ PROJECT -------------

1 . 'E'/c~ 4 i 'f&5'ioo S oSS'/ -~'

N -2. . . o - - s sCL ,V. A ,l P 3_,-

L~ ~~~o I I... ,°

4ra/o - o'" 'a /3oolU / '1 2. 0; f . 3oJ /1-r I/,I3

2-~~~ I ,4r- , / ,05 a, 5= Aoro.,-,o

7 ~ .~,. e ,,- ra

/o 2-c 3 .v W0 Z,*(r
4r /,J-40-/", i-,o -, "',o - . go . , 0187 .r I~

%00. 1 A -r-o "2o' 5AN .¢s* o .- T ,o 3, ' -

k . ... . - 1 o __t

A4

-0 , 3,0l 10
- "h-- r z 6 . . .r.. . . . . II. ... . .... . . ..713.... /. Z.

,.I r a1~9 gi (art -o Zr . 77 S.u __'

'r mo1 o /3 (o r 9 i' qj
5 > 1 2o *o zi o. vo c5 £iw~ o/ o i-

. / o U13

(o3J j Of7. (74 '7' 4/,I 2,8 2.9. n 97

310 /_o If X7 1173f 4.19 O 2-f or I;4.

0 tS'0

jq-l F .fo 1 41 A t/9030-

44,i - ao X3 o 2-3(Oy 2 16,



,I 
....... ..... .. . . .

.,....... ,-,LOUIS BERGER & ASSOCIATES INC. SHEET

- ------- Pvoi scT)-~
--- -- -- -- - -- - -- -L---- --- ------------ --------------- -----

L ,p6"pg,4 9o3 /1

( i. 

0#p
ao V.~ ~ ~Z rd .e ,Z lot 14 'M1I

A7 //$ ,w5

45I /2-3 1 .1 0' V?

/I7 Vf.r "'.' ew 5 41

2..

Ax ./r. f~ 45 , /go
~IAL 7r5 76

-r-

f 2 d4rwie .v4 /,fI Lf 1.o #1 "PIP ~

To 4 .q t i z hi$ 1A). Q 16k 1,r



m.- DATE..... LOUIS BERGER & ASSOCIATES INC. o .

CHKD. BY--...DATE -------------- _Le.o'--- 4LQkc -Z~Ar_ PkjT--

-- -- -- -- -- -- -- - - - - - - - - - -

L..ha 4 l. 447 - 74 Ac. 14.Ls aA &. ,7- 3,o AC,

Cojour UL. 670 Zo4 Ac..

Comio'Ar ed. 48o - $So A c.

r7 17 At- /A S7 A
4 7 I / A

o ," . // '"

---- 47 4 Ac "7 ?"

-. t 47o toil A~ 'c8.a.'

77/ 4 c. 3113

4 77

67 1..7A4 x
6,7J" .W L0,4, .,74,

~o .

: r
I o Z



.-- DATE.... LOUIS BERGER & ASSOCIATES INC. SHEET NO.---------OF . ------
CHKD. Y DATE---- -- PROJECT - - -
SUJECT... ---- -- ----------------------------------------- _ --------------------------------- ------

U-!

r~o ToTop o( d am

Lowe Lt, 6 Z.5

JMS.

4

0

I ,|

I '

-,To-of d;
/ Lo~ur ~ 1

.. . . . .. .= -. . .....- !- - . ... .. -. ....-' " - .......



rZ

V-.7

'D-Z



,AT... .. ASSOCIATES INC. SHErE N... .o.C.KD. -y._-_ . . ...DAT. . ,,o, ' . . .

------------------------------------------------- PP~r--

__? 4 -I, c -.

r 9 4-fn - /73

4V 3. 3Y /5,f 7

"T , lip

9 r 4v$ a.*,, A F

-[

_ A



BATE . LOUIS BERGER & ASSOCIATES INC. SHEET
CHKD. y__--.......DAT.E ---- - ----- -- -- O--------P . ROJE.c__ --- jq: . .SUJECT-..............--- -- 

- ----------

.4-

[
JL

I i
Dt

' 2

D-24



m. 4....DATE LOUIS BERGER & ASSOCIATES INC. SHEET NO.---------OF.
",D------- -------- ... ,.. :.?5- 

-------

----------------- --------------------------------------------------------- ------

730

.7 7 .f Ye-

/. :, // 4y * " .,o.,

[ .7-/' "to ,.3 . "i? , 7 ,/

7" . /2a . .L
L 71

P 7 A. -P
.0. 0 7 t~F1-'? I'. J

7/ 7.



..2 .DA TE.:.. LOUIS BERGER & ASSOCIATES INC. SHEET NO.......... .....
C H K O . Y _ -.DA T E.--------- - ----------- R O CTo -..... ..-------- - - - -- R- .E.T -

------ ---- -- - --- - --- --

1LA&Pr;mc1cc Aro.s - d. M 5 L

CoAo- (L. r - Ave' A 4.

3.84 A . I . AoJ. 7'..0 .A;

7P / 2 . ,,

F [ , 7.

li 9 leg. .

Lf O-99 L A,

I ',p/. ,,

• I.. .. .. . . . .. .... w e 5t r i .4 f



,..... .. L.. LOUIS BERGER & ASSOCIATES INC. SHEEr NO.---------F-

SUBJECT - A ---- ------.... .O .. ..

1 Z. xs.05F c uJ.8 x Ai-e.-=8,.:

ow PiIl

r~ 7J 2-3 , ,, 9" ,,aDo2.C* / _____.

LI
7-r

14 ,Z,9

13 d. ",.p(r" / ',
[ , ". .l.DJ' 3 8/

.II,' o ,..I'7



TI

~!

IL
L

F 
_

[
-c 

_

I
I. 679 67, 67* 67, '.5~ ~5v 'U'. 6~J s5~/~Z8



. . 4 4 w;

I4: . : : i : :C I I I VI -4

_ _ _ _ I

>w .

m o 1

-- --- I-C



A 241rr
M 144n1t

0 404

0

I .

0 Id

A seas

R * .. , U.



- 'mo C l

UNITED STATES / /

DEPARTMENT OF THE INTERIOR

Water Resources Branch GEOLOGICAL SURVEY 203 7oderal Building

1. 0. Box 715,
July 18, 294 . Nwtford 1, Conn.

Connecticut State Watsr Commission, JUL 18

State Office Building, ITATE ---
, tford, Conn. -

Dear General Vadh-ms:

Zn accordance with Mr. Marin's recent telephone request, ye are
sabmitting herewith blueprints of hydrographs and other data relating

/ to the rainfall, runoff and storage effect at Villimantic Reservoir
(3olt it Lakes), during the storm of June 24, 1944.

S7 V. have previously discussed and explained this information to
4- Messrs. Martin and Vise, pointing out that several estimtes or assump-

tions had to be made in determining the hydrogaphs as shown, and the
Indicated results should, therefore, be cosidered as approximate only.

M' t Shoot No. 1 illustrates the runoff events as they possibly actually
occurred at the laes. The hydrograph of Inflow into the upper reservoir
is based on or hydrograph of inflow Into Shenipsit lake for the same storm,
which was determined from gae readings and reservoir storage data
furnished by the Rockville Water & Aqveidt Co. The peak flows over the
upper and lower dams respectively, were computed from information ob-
tained by field surveys at the dame, It was assumed that both reservoirs
at the start of the storm, were at the levels ot the lowest points in
-the respective dam crests.

- L Sheet No. 2 shows a similar approximate picture of what would
have happened during this same storm if both reservoirs had been at a
level 12 inches below the lowest points in the respective dam crests.
The results appear to indicate that 12 inches of available storage would
have reduced the peak flow at the lower dsm for this particular storm,
by approximately onethird (from 225 sc.-ft. to 140 sec.-ft.).

IU , • . 037 truly yours,

~ r IIIi~iwDistrict og~br,
- A

!-..
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